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mm*} wmw 
m 

n s <n 1 , n 1 >n 2 CDRf$UCfe£ 

ttflB«l«if#atCj:oTI&gBISIie3P(Z)^:^SS:^bS*Sifc{Cj:»J, tufa 

[»#£3] f5fBmi©S^Mfei^2(D^0^jl(D3 , 6^61;^MJ?^ /t 
/4, fcSV^i A/4 ©3HRte ( A. »AI#&<Z>$2kB) T*&£ 

/4®fl§i:^/4 0«i (om) £<z>RgT*, 2teW&sv*ra:3£iffi»K: 

[»#£6] IrffHUl 0>^0J!Mfc£tf3l2(DS^«(£e>t3(D'i>fc< 
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&2> 

z. £ & mm. t -r s it 6 1 m <d % ¥&Mmm<*. 
m^m8] mmmmmmmte. no, sno 2 fcitiznoc^ffl 

^ £ zmm£?z>m#m i ia«©3t^**3t#. 
^ ^ t -r sit 2 aa«©^^#s«5tfr. 

t&IB38WS*©®*f*3:n s , « 1 CS^fEJicZ>Jg#r^& n l . m2<Z>mwma> 
tz£g. 

n S < - n l < n 2 ^ n 3 > * % ° n 4 < n i 
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[»#£19] ffffBSUl <D?§0J!M&V>L3M ©3MJS©? t>, 'i>&<£% 

£ l 8fH«<Z)^^#jf«it#: 0 

W2 0] tr/|B^^#«l^li, ITO, S nO z J:tfZ nOfflo *> 
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^ 1$ * * £ $ & 3£ffc 3 i± -6 £ % til x. ft * >f y ^ > ^Jfry-Tf* o T , 

n s <n 1 , fr-D y rij >n 2 C0K#{C&S 

r t & n -t z> % t. >r >y ^ > ym*. 

n s <n 1 <n 2 , #»on 4 <n 1 CDRf^C&.g) 

[»#£2 3] l^C7C*fett2^C7CtClB^|S*lfe«fR©3t^>f y 
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PL. 

mmmmfo<Dm%fm*n s , mi<D&mm(Dmmm*n 1 , as 2 ©jaws© 

n S < ' n l < n 2 ^ n 3 * #*° n 4 < n l ©BB^RtCfeS 
[0 0 0 1] 

j: t>* & ffl v n % * -f y y vm^x* iz m mm^mm k. m -t z> . 

[0 0 0 2] 

te£<Dm?-£Lx. w&xMft-rzytxj v^-yfm* (^>f ©wis 

^ ^ — fefflV^fe^foOD (DMD ; Digtal Micro Miror Device , ^4 V % fr"? -4 V 
t=.*><0 (G L V : Grating Light Valve, ^U-^-T y^f=y^ h/Vl/?* S LM 
[0 0 0 3] 

G L Vtamtfr&^&MEMS (Micro Electro Mechanical Systems) ffi&Xft 
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igu mntix i o n s (Dmm*?^ h*>r v^^sfrf-snsiUT^s. dmd 

^ft^^A-f *£MV^ ^a^oi* zmtorJ X^b-f fcl^T'^-S^tf) 

[0 0 0 4] 
[0 0 0 5] 

if^f^T'MT' t S t © t bt tt, #S4*#£tf8 5 5 8 9 9 7 4 -i^J^H 
#ffh&#5 5 0 0 7 6 1 -S^ClW^Siftfcfc©*^*. i(09>f hA;i/^li, 
^3^e»«:5j8WS« (®#f^n s ) ©±{C|SIIttfiP (^r-V^^M) £&A,T% Jg#r 

[0 0 0 6] 

co * £ & w ft « , BT«3t««tc is v * x itmm-t & z. t \t x £ & v \ n v % o m 

3£f}| (Si 3 N 4 ) (®#f^n = 2. 0) 
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(Ge) (n = 4) & E Z. H IC £ *J nrfgT-&£ 7^*:?U>f& 
[0 0 0 7] 

#S«5S# & -5 £ £ & £ . 
[0 0 0 8] 

[0 0 0 9] 

[»fi&*ftt5fcib©#a] 

uBissfctg-r i ©arcs, yt<D=F®mi$iZMz £ it^-t&tmz. 

m*n 2 tUfcilt, n s <n x , fro, n 1 >n 2 (Z)|»£&7«5£-t 3 J: ? fC b 
[0 0 10] 

fcnj , ^2©^^M<7)S#f^$:n 2 , % 3 ©J8WJ»©JB#f^8 £ n 3 , Sg4<Z>^ 
l9iMtf)JS#r^£n 4 fcLfc^S, n g < ni <n 2 =n 3 , fron 4 <n 1 (DM 
titifi&ft -t £ <fc O fC L *> © T* & -5 c 
[0 0 1 1 ] 

. ^(D^m^mmmmziB^ ^mmm^ytmm^^^ ^mt^^^>mm^mt 
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[0 0 12] 

&^$[{@, l&^ifc5V^£2&^C@e?!JL£%(Z>T*&U, 3M-fetf>ft£Mflf U 

* *r -V tC J: o T ^ac-f £ r £ V 2 #c tgBIR £ ^57* 1" -5 % <D V2b Z> . 

[0013] 

#f8Wfc «fc*«2©Mfc*^S«H:, *?8W»C «kS»2 ®^^>f v + ylftt 
l&7C&&v^tt 2 &ttK:K^JL »K 3JK-fe(Z)ft£Hgt*U 

* * ic J: o T ^fil" & ^ £ T- 2 rkjimm Z Mm^ 6 * <D T*& £ . 

[0014] 

<, ^b<ii ^/4j i:, roj UnmX'WVWXZZ. £{CJ: »j, 
[0 0 15] 

*«W»CJ:S«1 fe«klffll2©)fcx>f v^^^aR^tt, «fc o T, 

j'fc^iiM^rira^^^Ki^^t^ ttmt-t&z. tizzy, xmmzM l 

[0 0 16] 

#28BJ!tCcfc&f!l fe«fct^|g2©®#^^aT^i, l#C^&£V>t£2#C^(C@B 

T 2&^®^#^£*i£ 0 
[0 0 17] 
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[0018] 

mi<Dmm<Dmm 

[0 0 19] 
[0 0 2 0] 

d - t\ mmmmi o<Dm%tm*n s , mi ©mm i 1 ©g^^nj , n 
2®Mi 3<Dm%fm*n 2 tvfrtg. TiB©0g^ d)' , (2) 

^^»«i 0 0>_tjc»js$r*so>a5 1 <ommm 1 k ngrasi 2, &m%tmco 

[0 0 2 1] 

n g <nj , ^o, nj>n 2 • • • (1) 
[0 0 2 2] 

n 2 = n 1 S'T n S * * ' ^ 2 ^ 
[0 0 2 3] 

f 1 tlttt, ^ft:F#> (T i O z ) (nj_ =2. 
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4) , Slitmm (Si 3 N 4 ) (nj = 2. 0) , Wtitmto (ZnO) (n 1 = 
2. 0) , Mik-lf? (Nb 2 Og ) (nj =2. 2) , gHt (Ta 2 
0 5 ) (n x = 2. 1 ) , gfcfcJl* (S i O) (nj = 2. 0) , WMtXX (S 
n0 2 ) (1^=2. 0), I TO (Indium-Tin Oxide) (1^=2. 0 ) , B 
2(DjMJ1 13i: LTtigft-ffcaSS (S i 0 2 ) (n 2 = 1 . 4 6) , mitlfXT 
^(Bi 2 0 3 ) (n 2 =l. 91), 7 v\\^>f%W U (Mg F g ) (n 2 
= 1 . 38) , 7;i/5t (Al 2 Oj) (n 2 =l. 67) & £j$mf *>ftZ> 0 
[0 0 2 4] 

mi&mmm i its£&m2<Dmmm i s&yt^m&mma-L , d 2 

/4j , r^/40fl§j ( A ttAlt3fc<Z>$ft«) T'feS. £*l 

^>mffd 1 , d 2 itHt&K. r^/4j T*£<£=fc>, a/^afi^CDte'Tffc.fcV*. 

«tt.tf, 8£ 1 ©MS 1 KD^^J^^^/4 J:UiP<^ofc^ ^2 
©jSWSI 3 £s»<ir5&£f Uti^T'tS^^T'fetJ, _t5£ (2) 

[0 0 2 5] 
[0 0 2 6] 

fWi2(i, fta©8»#gCJ:ot, ^tf>*££ (Hfflllfiihi 
2<Djgf9iMl 3fc©raiB) tfaJ^T'&So fgfRRffil 2 fctl^S^ftte, MT-& 
tUX%faX*bWLttiX**j£\t\ ^ftZLTiZ, fflf^tf, ^ (^hU^AD^ (5 
8 9. 3 nm) K^ff 5JS#f^ n D =1. 0) , MM (N 2 ) (n D = 1 . 0) 
LTte, ?K (n D = 1 . 3 3 3), 1/ U 3 - > * -f ;i/ (n D = 1 . 
4~1. 7) , Xf;i/7;i/3-;i/ (n n = 1. 3 6 18), y»JtU> (n n = 
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1. 4730), S?3-K*#>(n D =l. 737) & Ztfmif 6 *l<5„ 
[0 0 2 7] 

£-£&) j ^©raT*. 2^ift&svu^jj^imc^ftt-£%©T?&&o zijuc^u 

AI*^©j5l*t)L<«jgjiicD*^2M^S>-5^ti*MWlc^'f[:-rs o _tfH 

'minimi i&&x$ j m2ommmi s&mmvm&tmm^ i/iomm 

[0 0 2 8] 

±iap^Mi 2 zm-*z>yb¥g>mmm<&i i±, 0 3&j:t>*04{c^L£$g;g-7 p 

nizxtcj: 3 £#T*£-5 0 03 (A) IC^Lfe J; 5 lZfflx.l£jj 

^Xfrbte&mW&ffi. 1 0CD±IC, fi»li^^>y^'J>»J:iJTi0 2 frP, 

UMt, #CV*T?, 0 3 (B) iC^Lfc cfc^tCM^-iiC V 
D (Chemical Vapor Deposit ion rft^^ffilRS )&IC J: »J #|$£Jg il L T 
Ri/U 3> (a-S i) JKl 2 a &^fiKt5. i&V**t\ 03 (C) iZ*kLf=.£? 
fc, WHSapi 2©^^->mJKS:*-r«»7* h l/*;^ hKl 4 03 ( 

D) lC^L£J:e>lcr©7tf h h>V* MRl 4 ^V^^tLt, iitfRIE ( 
Reactive Ion Etching) JC <fc »J IJ 3 > (a-Si) I12a 

[0 0 2 9] 

#Cfc, 04 (A) JC^OfcJ^JC?* h WTs MRl 4 04 ( 

b) ic^Lfc^ejicM^tf^Ay # u y?mz& v b i 2 o 3 ■frt 3 f£2>m2o>i& 

^I13$:MtS. ?^T% 04 (C) JC^Lfecfc^JC, K v-f x y ^ > ytc 
J:»;*SHS/U3> (a-S i) mi 2 a^r^fS. £*iJCfc»J, HHggP 1 2 

[0 0 3 0] 
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x/4<D&&mn i/i&mmm (o z&ti) n<z>m (Miii r 

ji/4j roj nom) T% 2fflW*s^tt5ftiKWK:aS'fb3ii:Sii:Jc«koT 

So 

[0 0 3 1 ] 

#CtC, 0 5 (A) , (B) fc<fctfl36 (A) , (B) £#flgLT, _hfB5$; (1 

) , (2) (DMmiz-D^Tmm-r&o 

[0 0 3 2] 

TSWJ-f SS. ^fTFvv^^yH ttlRJB#f^8N (=n-i • 

k, nitmmm, kitffim&m *:ffi#H&-c*>&. maw:, ^©tk^* 

>*tey(air) =1 , n (air) =1, #^;*(£>7 9- y (glass) =1. 

5 2, n (glass) =1.5 2fifc5. 
[0 0 3 3] 

S#_hlc#^& -Si:, 0 5 (B) lc^L£J:e>fcft^7 F^y#>X 

^ (R e ) , mm\%T v (i m ) z^n^n 

a«ltV>5. flIAtf, n = y = 1 . 5 2©^7^iS±Cn = y = 2. 40©T 
i 0 2 WlS^rK$*;*>^OttBli, m^^^Dtc 

#oTy=l. 5 2 ©j6fr&R8&&8S£fc# %U Ti0 2 
fl&fcRJ£#a./4a>i:£icii, ^/&7 y*>*©fi8Stt!IMJ:a>3. 7 9© 

ZOtmV&olZtiiZ. Z.(Dk.£(DRMmi$. (3) 
£&<Z)T*, Slf$R=3 3. 9%h&£„ 
[0 0 3 4] 
R= (n- l/n+ 1) 2 • • • (3) 
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[0 0 3 5] 

mz, z<D^tm^mmm.{^(D±K, xtc, n = y = i. 94701 (^2©s 

T*IZ. 3. 7 9 <D&fr*> Ism VlzWlBtf ^(D^mr 

y=i. oii^tj, n«t±©i. o<£>*£&5 0 -r&fc*., ztuz-sm-r f $ y 

[0 0 3 6] 

-LIST i 0 2 JR (n = 2. 4) (IS 1 OjSUBJI) <Z>Bltf>±{C, n=l ( 

0 6 (A) , (B) tCjjtL&ii^lC, Y 2 =0. 2 6 3 8 HlC, 
*©WIR8U:lCn = y = 1. 9 4 7<Z)Jg| 2 ©jglJBJi) §:^^JRJ?= A /4 f~ 

wf&m-t&t. ^©i§rj&7 K^y y 3 =14. 3 7 mm±<D 

14. 3 7<D&£.&2> 0 *<D£.g(DfcMmte±m (3) n £Y 3 = 1 4. 3 

roj ^p, ra./4j ©jt^K^STf^bS** (-r&ifo^, H2©»?)gl 
l©**^*:^ iE*f48tt i"o%j r76%j ^nmt-tzz. 

[0 0 3 7] 

rrt, Yj = njVng ,Y 3 '=n 2 2 /Y 1 =n 2 2 -n s /n 1 (05 
(A) #M) T*&S 0 ^©Ji^^tt&H^-rSfeftJCtt, Y 3 ' =1. 0 (s£ 
^07Fvy^>^) £-f *U£Jl^tf>T% n 2 2 • n s / nj 2 = 1 . 0, o*»J, 
tuft©^ (2) , -T&fc>l3 n £ = ni /iTn s <Z>B8##J*:£ , r*lH:,fcV*. 

[0 0 3 8] 
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@7 (a) , (b) te*mm<DMm<Dyb , ¥&mnmfoiiz&^x. mwm&i 

0 £ LT^7^1i (n s = 1 . 5 2), % 1 (DjgJEJg lUlTTiOgl ( 
nj = 2. 3 2), «1 2 hbt^l (n D = 1. 00), ^ 2 (DjgtEJg 

1 3 ilbtB i 2 O s B (S#f^n 2 =1. 9 2) V^#llr<Z)Afm<Z>?&:R 
(ISffM^5 5 0 nm) i:»i:©^&«tt)©T'S5„ m% 07 (A 

) te^ra (s^ciff) (o^mmma 1 *x/2i (tnwjp$ = 2 7 5 nm) *: r 

A/4 j (13 7. 5nm) 0 7 (B) ttHRgflS (2£UB) ©3t^JKff 

# roj h r^/4j <Dm&a>*& j &* j £ti j etimLT\<^z> 0 

[0 0 3 9] 

08 (A) ~ (C) &3*l£>(M^7 y *>X#-f -^^A&^-rtxBT? 

as (a) ©3t^KJ?*< r^/ 2 j , bis (b) am 

mm (stcjff) (DK^mmft n/4i , 08 (o ttraira 

0U*# roj ©»^&**i-eft**LTV*S. 
[0 0 4 0] 

lCte#£MJ| (5 5 0 nm) lC*f LT V 3 - h ft&mmff r 

[0 0 4 1] 

r© £3 Jc;fc!!;&£tf>j£JffiT*te, M*J£ 5 5 0 n m& E<d *im%W&K.&\i\T% 
, flj=r> h^x h«53EWS:ff^ 3£#T*£-5,, Lfrfc, ffi#fc«WtT?& U , "Tift 
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[0 0 4 2] 
[0 0 4 3] 

±tc, i©awa£«2 oizm-t^mi oMmm2 i, H2©3§^jf2 2, 
wtmMitmz. \^m&±%i**m^ & hmz^(D*f&i*tf^utemm 2. 3, ^3 

03MJS2 4 ££lMMtf)3MJS2 5 £r<DJi!RT@EigUT&.5 : ijtf>T*&3 0 :r 
l o ^i^##M«^<*:2©^^M^^v^i:^(^)^ffiS:^tl-? ? 4^^LTv^€>o 

[0 0 4 4] 

x , ^2©^B j gM©®#f^$:n 2 . »3<Z>38WM©JB#f*&n3 , «4tZ>jgt»S 
[0 0 4 5] 

n S < ^ n l ^ n 2 ^ n 3 ' ^° n 4 < - n l " ' ' 
[0 0 4 6] 

$ 101^12 1 £bT&A 1 2 Og^Crij =1. 67) , 2 
<DmmM2 2tLTttTi0 2 g (n 2 = 2. 4) , 3 <Z)^EJJ!M 2 4 £LTte 
Ti0 2 g(n 3 =2. 4), mAtoi&mmZ 5 £ UTteMg F 2 IK (n 4 =1 

. 3 8) ^ti^o hi (Dmmm 2 1 ^vnli4«I2 5®m 

fc&ffnj d x , n 2 d 2 , n 3 d g , n 4 d 4 li, ra./4j , 
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[0 0 4 7] 

mi<z>mmm2 i&^vm4<Dmmm2 5&, ^fft^cDji&s 2 u±<dm 

[0 0 4 8] 

mi ©HJ6©?gJR(Z>l8ll8as 1 2 fcB«tc, «^©«»#I8JCJ: 
oT. (^2©SiI2 2 h^3©^^«2 4 il&mm) #«T3E'Z*& 

hobos 2 3 zmsb&mmtmmmi 2<7>m&nmmT*&z> a 

[0 0 4 9] 

*m6©J^*©^#S*5i#2Ttt. _hfH (4) & 

wmfa2 ow : &L<izmwmfa2 0 t^arou: ^xMLt^<DKM^L<umm 

M5 2 3 <D#^#jfc*£3 t X/ 4<D^WL®\ £ r>l/4©«»# (0 
tf) J fc©IBlT?, 2'fit^f<JfeSV^^j;^MW^C^>fb$-&S3hT', A&fftCDJStJfe L 

< itrnMoA* 2mtih&&^^*wfcmzmtzi£&^<D-z2bz> 0 

[0 0 5 0] 

01 1 \%*mm<Dmm(D%^mmikib2\z&\^T, iiiS2o^ut^7 

(n s = 1. 5 2), j mi<7)&mM2 ltltTi0 2 Blfc^tfMg F £ 
(^sMfc^**/* A) I* («^Ja«f^5n 1 =1. 7, »^KJ£a./4tCffiS) 

^e>ft*a-&M, m2(omnM2 2 n ltt i o 2 m agists n 2 =2. 32) 

, fflHSJg2 3 £ LT^f , 1301^124 tLTT i 0 2 g 0B#r^n 3 = 
2. 3 2), ^4 0^12 5 £ LTMg F 2 jR (JB#f^n 4 = 1 . 3 8) 
^fc«^©AW3fc0>»hR (ISffi&JI) £Si**i:©W«£^i-«pttBlT?i&*. 3 
IT'. SI 1 terras (£5C«) 2 3<D3'6¥Mff^ r*/4j 0»JIWJ1CS=1 
3 7. 5nm) <DW}0?<Dft&£. KM (£^Uf) 2 3 CDft^BUfEtf r 0 j CD© 
CO 5: ^ tl ^ tl^ L T V > S 0 
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[0 0 5 1] 

012 (A) , (B) te3*l££>ft^7 V Zy^ZJ^V^b.Zim. 

■r y, ®i2 (a) itmmu 230^1^ roj , 01 

2 (b) c^scjb) 2 3 ayti&mmtfi om^feti^tiBL 

[0 0 5 2] 

(b«6o%) , mm$2 3<DX¥&mifi r oj ©»^jcttj£««tc« 

[0 0 5 3] 

0 0 nmg±©^J|i, T;i/^ - ?A (A 1 ) flOa &0^b, 3& 1 © 
3S9itf 1 1 &KJ?5 2. 6 7 nm©T i 0 2 K, 2 tf>3§BJ!Jff 1 3 3 2 

. 29nmCDTi0 2 gl3a, if 1 14. 72nm0SiO 2 Hl3b, I 
JS5 3. 0 8 nm©TiO 2 Rl 3 cfeitflWl 9. 5 3nmfflSi0 2 H 

3 dfr &fc*#JS&JC£ y^J*Ufcfc©T?&S. 1 0 a# 1 0 0 
nm#±tCfcSi:3fc<Z>&ifitt#if0-e2&S o * fe, ^jfiO^V^OJCiRftfKrlhK 

fcigtfs^v^ MWtfojcfcy, )t0t^T^7;K-'?^li o at: 

ffiS:ISLfclS©l»JSW«ffi^?©iRl^sp5S:^^?^^:v^*jR'T? 1 0 0%i£< tci-^> - 
[0 0 5 4] 

(f±!0SiO 2 il3dl) J:yA»tS. r»12lt ft_hJifr 

?)2tg©Si0 2 il3 b©fc3 3lC«£»;*.T%>, IKSKOWttSrWS d £ & 
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5 5 0 nmT', #JItf>J^:£0tfHC;^ hf=. a 
[0 0 5 5] 

Ml 4 33J:tfEfl 5T?©|ffl|gtfiPl 2ttJS#f*l. 0<D£^gL< 

ISIRK:j*KLfcfc<Z>©M£*g**:01 8 £J:tf01 9 {C-eti^ft^f - 3 
tliCJ: yj/$a l/-J/a>©3e*^^|»©a!l3eiie*i:ttJ:<-StLTV^Sii:^ 

[0 0 5 6] 

EI 2 OttBl 3 KasLfc^^JMSSttKIfc^-t, fSIRRffil 2i3 8 6 nm, 
££0 2 1 ttH&< 1 4 8 5 nrnJCLfetft-^OiRftf^ttSr^tl-rtl*^**©-??* 
So 02 O£J:tf02 l tcfctf£®Hf*^tf)ifiIte> 014 ©#f (WBRW l 2 li 1 
10. 4 6nm) J:y»<ftoT^4ii: RIMS 1 2 

#(C 1 5 0 0 nmJ^JiT'li, ffijKftf < U , 

•7-S?:/*ME<fcy, frfcySfcv^e><fc&„ HIRfflS 1 2 3 

LTtt, 1 5 0 0 nmm L < » 5 0 0 n mgJll*T*S>S. ^ <Z)jg,gT*&*l 

[0 0 5 7] 

02 2jc^Lfc^^#»«3it»«, ^9x**e»«:«asw3S«i o©±(cs:^, 

minmrnm l l SrflMU 0. 8 9 nmtf)T i 0 2 # 2 <Z>j89!» 1 3 fcjgUT 
3 2. 6 2 nm(Z)T i O z Ml 3 a. 7 7. 14 nm<Z)S i Og 0t 1 3 b, 

MJS3 9. 4Onm0TiO 2 il3c^il)!lf 16 3. 13nm©Si0 2 
113 d #e>J&S y^jSLfefcCDT?**. 0 2 3 tt-f©*/^ a 

a XDffimZm? *j£>T'2bZ>a Z<D £ £©I8ftMH* 5 5 0 n m£ L£„ 013 
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